Electrochemical Measurements

RHE conversion
A saturated silver chloride electrode was used as the reference electrode in all measurements. The measured potentials versus Ag/AgCl reference electrode were converted to the reversible hydrogen electrode (RHE) scale via the Nernst equation:
E RHE = E Ag/AgCl + 0.241 V + 0.0591 × pH at 25 °C (1)
Rotating disk electrode (RDE) measurement
The rotating disk electrode (RDE) measurement was carried out to study the kinetics of electrochemical catalytic ORR of the prepared catalyst. The electron transfer number per oxygen involved in the oxygen reduction currents was obtained and evaluated according to changes in the rotating speed of the RDE. The electron transfer number (n) of all samples according to the slopes of the linear fitted using Koutecky-Levich (K-L) plot on the basis of
= For the Tafel plot, the kinetic current was calculated from the mass -transport correction of RDE by,
where J, J K , and J L are the ORR, kinetic limiting, and diffusion limiting currents, respectively. This overall summarized results showing that the electrocatalytic performance of our GMS hybrid catalyst toward ORR and OER are comparable and even better than some of the best bi-functional catalysts previously reported.
